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(57) ABSTRACT 

A-syringe for storing a freeze-dried agent therein under 
reduced pressure as Well as a method for manufacturing the 
syringe. A speci?ed amount of a chemical is injected into a 
cartridge With the one end of the cartridge doWn. The gasket 
is plugged halfway on the other end side of the cartridge, so 
that the cartridge is made communicating betWeen inside 
and outside by the recessed groove, in Which state the 
chemical is freeze-dried. The sealing cap is overlaid on an 
upper end face of the gasket and the sealing cap is pushed 
in the reduced-pressure atmosphere so that the other end side 
of the cartridge is sealed by the gasket and the sealing cap. 
The sealing cap is engaged With an end face of the cartridge 
on the other end side, thereby being prevented from moving 
into the cartridge. 

3 Claims, 8 Drawing Sheets 
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REDUCED-PRESSURE SYRINGE AND 
MANUFACTURING METHOD THEREFOR 

TECHNICAL FIELD 

The present invention relates to a reduced-pressure 
syringe and its manufacturing method. More particularly, the 
invention relates to a reduced-pressure syringe for storing a 
freeZe-dried agent therein under reduced pressure as Well as 
a method for manufacturing the reduced-pressure syringe. 

BACKGROUND ART 

Conventionally, among freeZe-dried agents, Which are 
dissolved before use, some are unstable and prone to be 
decomposed With moisture, oXygen and the like, While 
others have a tendency that foams Will not disappear at the 
dissolution. Such freeZe-dried agents, including antibiotics, 
groWth hormones and vaccines, are generally stored in a vial 
under reduced pressure, loWer than atmospheric pressure, 
With a vieW to stable storage and prevention of foaming at 
dissolution. HoWever, in one case Where a chemical is stored 
in a vial, the chemical needs to be moved to a syringe after 
dissolved, not ready for instant use. In another case Where a 
chemical resulting from dissolution of a freeZe-dried agent 
has a high viscosity, the chemical is dif?cult to suck up. For 
these and other reasons, it is considered convenient to 
provide a pre?lled syringe in Which a freeZe-dried agent is 
stored under reduced pressure. 

Unfortunately, hoWever, it has been impossible for con 
ventional pre?lled syringes to store a freeZe-dried agent 
under reduced pressure. 

More speci?cally, for sealing a freeZe-dried agent into a 
syringe, generally, for eXample as shoWn in FIG. 1, a 
chemical 2 is injected into a cartridge 1 With its one sealed 
end doWn, and the cartridge 1 is plugged halfWay on the 
other end side With a gasket 3. Then, While the cartridge 1 
is held communicating betWeen inside and outside through 
slit grooves 4 formed in the outer circumferential surface of 
loWer part of the gasket 3, the chemical 2 is freeZe-dried in 
a freeZe dryer. That is, the chemical 2 is froZen and reduced 
in pressure so that its moisture is removed, by Which a 
freeZe-dried agent 2‘ is formed. 

Next, as shoWn in FIG. 2, With the reduced-pressure state 
held, the gasket 3 is pushed all the Way into the syringe 1 by 
a shelf 5 of the freeZe dryer so that the freeZe-dried agent 2‘ 
is sealed and accommodated in the syringe 1. Thereafter, as 
shoWn in FIG. 3, the syringe 1 is taken out from the freeZe 
dryer and a cap 6 for packaging use is attached to the other 
end of the syringe 1. The syringe, When taken out from the 
reduced-pressure freeZe dryer into atmospheric pressure, 
undergoes a pressure difference from atmospheric pressure 
due to the fact that interior of the gasket 3, i.e., interior of the 
cartridge 1 is in a reduced-pressure state. Therefore, the 
gasket 3 is further pushed into the syringe 1 by atmospheric 
pressure. As a result, the space in Which the freeZe-dried 
agent 2‘ is sealed and accommodated goes smaller into a 
generally atmospheric-pressure state, thus making it impos 
sible to store the freeZe-dried agent 2‘ under reduced pres 
sure (for example, Japanese Patent Laid-Open Publication 
HEI 7-213608). 

DISCLOSURE OF THE INVENTION 

Accordingly, a technical object of the present invention is 
to provide a reduced-pressure syringe, as Well as a manu 
facturing method therefor, for storing a freeZe-dried agent 
under reduced pressure. 
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2 
In order to achieve the above technical object, the present 

invention provides a reduced-pressure syringe having the 
folloWing constitution. 
The reduced-pressure syringe of the present invention is 

basically so structured that Within a generally cylindrical 
shaped cartridge having a pair of ends in Which one of the 
ends is openably sealed, a gasket having a pair of end faces 
is slidably provided on a side of the other of the ends of the 
cartridge, thereby de?ning a sealed space, Where a freeZe 
dried agent is accommodated in the sealed space, and in 
Which the gasket has, in its outer circumferential surface, a 
recessed groove continuing from one of the end faces of the 
gasket on the side of the one of the ends of the cartridge 
toWard the other of the end faces thereof on the side of the 
other of the ends thereof to an intermediate position ther 
ebetWeen. The syringe further comprises sealing cap Which 
is to be engaged With an end face of the cartridge on the side 
of the other of the ends and Which seals the side of the other 
threreof. A pressure in the sealed space is held loWer than 
atmospheric pressure. 

Preferably, the reduced-pressure syringe having the above 
constitution is manufactured by the folloWing method. 

That is, the syringe comprises: a generally cylindrical 
shaped cartridge having a pairs of ends in Which one of the 
ends is openably sealed; a gasket having a pair of end faces 
and having, in its outer circumferential surface, a recessed 
groove continuing from one of the end faces of the gasket 
toWard the other of the end faces thereof to an intermediate 
position therebetWeen; and a sealing cap. The method for 
manufacturing the reduced-presseure syringe comprises 
?rst, second and third steps. In the ?rst step, a speci?ed 
amount of a chemical in injected into the cartridge With the 
one of the ends of the cartridge. In the second step, the 
gasket is inserted halfWay on a side of the other of the ends 
of the cartridge, into Which the chemical has been ted, With 
the recessed groove of the gasket doWn, so that the cartridge 
is made communicating betWeen inside and outside through 
the recessed groove, and then the chemical placed Within the 
cartridge is freeZe-dried in a freeZe-drying chamber under a 
reduced-pressure atmosphere. In the third step, the sealing 
cap is overlaid on upper one of the end faces of the gasket 
and pushing the sealing cap toWard the cartridge side in the 
freeZe-drying chamber under the reduced-pressure atmo 
sphere so that the side of the other of the ends of the 
cartridge is sealed by the gasket and the sealing cap, and that 
the sealing cap is engaged With an end face of the cartridge 
on the side of the other of the ends thereof. 

In this manufacturing method, by the second step, a 
freeZe-dried agent is formed on the loWer side, ie the side 
of the one of the ends, of the cartridge. By the third step, the 
gasket is pushed into the cartridge, so that the cartridge is 
sealed on both sides thereof, ie on the side of the one of the 
ends of the cartridge Where the freeZe-dried agent is formed 
(i.e., sealed space) and on the side of the other of the ends 
of the cartridge Where the gasket and sealing cap are placed, 
respectively, under a pressure loWer than atmospheric pres 
sure. While the syringe is kept in the freeZe-drying chamber, 
freeZe-drying process and plugging process of the gasket 
and the sealing cap can be carried out continuously under a 
reduced-pressure atmosphere. Preferably, the freeZe-drying 
and plugging processes are carried out With the sealing cap 
overlaid on the upper end face of the gasket. 

The reduced-pressure syringe having the above constitu 
tion is sealed With its interior in a reduced-pressure state, for 
example, by the above manufacturing method. Even if this 
syringe is taken out from the freeZe-drying chamber having 
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a reduced-pressure atmosphere into atmospheric pressure, 
the sealing cap is never pushed into the cartridge of the 
reduced-pressure state by atmospheric pressure because the 
sealing cap is engaged With the end face of the cartridge on 
the side of the other of the ends so as to be inhibited from 
moving into the syringe. Thus, the sealed space, in Which the 
freeZe-dried agent is accommodated, is held in the reduced 
pressure state. Furthermore, if a space is present betWeen the 
sealing cap and the gasket, the space is also held in the 
reduced-pressure state. 

Therefore, the freeZe-dried agent can be stored in the 
syringe under reduced pressure. 

Preferably, the gasket has a ?tting hole for ?tting a 
plunger rod to the other of the end faces of the gasket on the 
side of the other of the ends of the cartridge. The sealing cap 
has a positioning protrusion Which is to be inserted into the 
?tting hole of the gasket, the positioning protrusion being 
provided in an end face of the sealing cap on the side of the 
one of the ends of the cartridge. 

With this arrangement, by inserting the positioning pro 
trusion of the sealing cap into the ?tting hole of the gasket, 
the sealing cap can be overlaid and positioned on the end 
face of the gasket on the side of the other of the ends of the 
cartridge and this state can be held. Thus, the Work of 
plugging the sealing cap With the sealing cap overlaid on the 
gasket and, at the same time, pushing the gasket into the 
cartridge becomes easily attainable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1, 2 and 3 are explanatory vieWs of a syringe 
according to the prior art; 

FIG. 4 is a sectional vieW of a reduced-pressure syringe 
according to an embodiment of the present invention; 

FIG. 5 is a plan vieW of the gasket in the reduced-pressure 
syringe of FIG. 4; 

FIG. 6 is a front vieW of the gasket in the reduced-pressure 
syringe of FIG. 4; 

FIG. 7 is a bottom vieW of the gasket in the reduced 
pressure syringe of FIG. 4; 

FIG. 8 is a longitudinal sectional vieW of the gasket in the 
reduced-pressure syringe of FIG. 4; 

FIG. 9 is a cross sectional vieW of the gasket in the 
reduced-pressure syringe of FIG. 4; 

FIG. 10 is a plan vieW of the sealing cap of FIG. 4, also 
shoWing a section of the gasket; 

FIGS. 11 to 16 are explanatory vieWs of manufacturing 
process for the reduced-pressure syringe of FIG. 4; 

FIGS. 17 to 21 are explanatory vieWs of hoW to use the 
reduced-pressure syringe of FIG. 4. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Hereinafter, a reduced-pressure syringe 10 according to 
an embodiment of the invention as shoWn in FIGS. 4 to 21 
is described in detail. 

The reduced-pressure syringe 10, as shoWn in the sec 
tional vieW of FIG. 4, roughly comprises a cartridge 12, a 
gasket 20 and a sealing cap 30, Where a freeZe-dried agent 
18 is sealed Within a sealed space 12c de?ned in the 
cartridge 12 under a pressure loWer than atmospheric pres 
sure. 

The cartridge 12 has a tubular main body. At one end 12a 
of the cartridge 12, a rubber packing 13 is ?xed and sealed 
by an aluminum cap 14. At the other end 12b of the cartridge 
12, a ?ange is provided so as to extend radially outWardly. 
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The gasket 20, as detailed in FIGS. 5 to 9, is formed into 

a generally cylindrical shape. FIG. 5 is a plan vieW, FIG. 6 
is a front vieW, FIG. 7 is a bottom vieW, FIG. 8 is a 
longitudinal sectional vieW and FIG. 9 is a cross sectional 
vieW. As shoWn in the draWings, in the outer circumferential 
surface of loWer part of the cylindrical main body, recessed 
grooves 22 are formed so as to continue upWard from the 
loWer end side to an intermediate position. In the outer 
circumferential surface of loWer part of the gasket 20, ?rst 
and second temporary-stopper protrusions 24, 25 are sWol 
len out so as to extend axially along the recessed grooves 22. 
The ?rst and second temporary-stopper protrusions 24, 25 
are placed so as to be axially spaced from each other, making 
it readily detectable that the gasket 20 is inserted halfWay on 
the other end 12b side of the cartridge 12. In the outer 
circumferential surface of upper part of the gasket 20, 
annular sealing protrusions 26 are sWollen out. The outer 
diameter of each protrusion 26 is slightly larger than the 
inner diameter of the inner circumferential surface of the 
cartridge 12. AscreW hole 28 is formed in the upper surface 
29 of the gasket 20 so that a plunger rod 40 can be screWed 
thereinto as described later. 

The sealing cap 30, as detailed in the front vieW of FIG. 
10, roughly comprises a cylindrical main body 32, a posi 
tioning protrusion 34 and a ?ange 36. In the outer circum 
ferential surface of the main body 32, annular sealing 
protrusions 33 are sWollen out. The outer diameter of the 
annular sealing protrusions 33 is slightly larger than the 
inner diameter of the inner circumferential surface of the 
cartridge 12. The positioning protrusion 34 protrudes doWn 
Ward from the loWer surface of the main body 32. The 
sealing cap 30 can be overlaid on the upper surface 29 of the 
gasket 20 shoWn in its section in FIG. 10, and the positioning 
protrusion 34 can be inserted into the screW hole 28 of the 
gasket 20 and held generally coaxial With the gasket 20. The 
?ange 36 extends radially outWardly from the top of the 
main body 32. The outer diameter of the ?ange 36 is 
generally equal to the outer diameter of the ?ange provided 
at the other end 12b of the cartridge 12. 

The freeZe-dried agent 18 is sealed and accommodated in 
the cartridge 12 through the procedure shoWn in the explana 
tory vieW of FIGS. 11 to 16. 
More speci?cally, as shoWn in FIG. 11, one end 12a of the 

cartridge 12 sealed by the rubber packing 13 and the 
aluminum cap 14 is positioned doWn, in Which state a 
speci?ed amount of a chemical 17 is injected into the 
cartridge 12. 

Next, as shoWn in FIG. 12, the sealing cap 30 is overlaid 
on the gasket 20, and the gasket 20 and the sealing cap 30 
are held generally coaxial With each other by the positioning 
protrusion 34 and the screW hole 28 as described before. 

Next, as shoWn in FIG. 13, While held coaxial With the 
sealing cap 30, the gasket 20 is inserted halfWay on the other 
end 12b side of the cartridge 12, that is, until the other end 
12b of the cartridge 12 is positioned betWeen the ?rst and 
second temporary-stopper protrusions 24 and 25 of the 
gasket 20. In this state, the recessed grooves 22 of the gasket 
20 are positioned With their top portions upper than the other 
end 12b of the cartridge 12, thus making the cartridge 12 
communicating betWeen inside and outside. 

Next, the chemical 17 in the cartridge 12 is freeZe-dried 
by using a freeZe dryer. More speci?cally, as shoWn in FIG. 
14, in the semi-plugged state that the cartridge 12 is com 
municating betWeen inside and outside through the recessed 
grooves 22 of the gasket 20, the cartridge 12 is supported by 
an erecting jig 80 and placed on a shelf in the unshoWn 
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freeze dryer. Then, the chemical 17 is frozen in the freeZe 
dryer and thereafter moisture and the like are removed by 
reducing the internal pressure of the dryer. The moisture and 
the like of the froZen chemical 17 escape out of the cartridge 
12 through the recessed grooves 22 of the gasket 20, by 
Which a freeZe-dried agent 18 is formed. 

Next, With the reduced-pressure state held, as shoWn in 
FIG. 15, the sealing cap 30 is pushed into the syringe 12 With 
the shelf of the unshoWn freeZe dryer until the ?ange 36 of 
the sealing cap 30 is engaged With the ?ange on the other end 
12b side of the cartridge 12, so that the other end 12b side 
of the syringe 12 is sealed by the sealing protrusions 26 of 
the gasket 20 and the sealing protrusions 33 of the sealing 
cap 30. As a result, the freeZe-dried agent 18 is sealed and 
accommodated in the cartridge 12 under reduced pressure. 

Thereafter, the cartridge 12 With both ends 12a, 12b 
sealed is taken out from the freeZe dryer and, as shoWn in 
FIG. 16, the other end 12b side of the cartridge 12 is tightly 
Wound up With a removable ?ip-off type aluminum cap 38. 
Thus, the reduced-pressure syringe 10 is completed. 
When the cartridge 12 With both ends 12a, 12b sealed is 

taken out from Within the reduced-pressure freeZe dryer into 
atmospheric pressure, the outside atmospheric pressure acts 
on the sealing cap 30. HoWever, because the outside ?ange 
36 of the sealing cap 30 is engaged With the other end 12b 
side ?ange of the cartridge 12, the sealing cap 30 holds in its 
position, as it is, Without being further pushed into the 
cartridge 12 by atmospheric pressure. The gasket 20, Which 
is located further inside the cartridge 12 than the sealing cap 
30, holds in its position, as it is, unless the sealing cap 30 
changes in position, so that the sealed space 12c, in Which 
the freeZe-dried agent 18 is accommodated, is held under 
reduced pressure. 

Next, an example of hoW to use the reduced-pressure 
syringe 10 is explained With reference to FIGS. 17 and 21. 

First, as shoWn in FIG. 17, a needle unit 50 having a 
needle 52 is attached to a male lure 62 of a holder 60. The 
holder 60 has an inner needle 64 in its interior. Next, as 
shoWn in FIG. 18, the needle 52 is stuck into a vial 70 in 
Which a redissolving solvent 72 is contained, and the tip of 
the needle 52 is immersed in the redissolving solvent 72. 
Next, as shoWn in FIG. 19, the syringe 10 is inserted into the 
holder 60 from the one end 12a side sealed by the rubber 
packing 13, and the inner needle 64 of the holder 60 is stuck 
into the rubber packing 13 so that the vial 70 and the sealed 
space 12c Within the syringe 10 are communicated With each 
other through the needles 52 and 64. Because the sealed 
space 12c of the syringe 10 has been reduced in pressure, the 
redissolving solvent 72 Within the vial 70 is sucked into the 
syringe 10, by Which the freeZe-dried agent 18 in the syringe 
10 is dissolved. Next, as shoWn in FIG. 20, the ?ip-off type 
aluminum cap 38 is removed from the other end 12b side of 
the syringe 10, the sealing cap 30 is pulled out, and the 
plunger rod 40 is screWed to the screW hole 28 of the gasket 
20. If desired, the redissolving solvent 72 may be further 
sucked up by pulling the plunger rod 40. In this Way, the 
freeZe-dried agent 18 is dissolved With the redissolving 
solvent 72, thus an injection solution 19 being prepared. 
Then, as shoWn in FIG. 21, the needle 52 is pulled out from 
the vial 70, and as With a normal syringe, With the syringe 
10 inserted into the holder 60, the plunger rod 40 is pushed 
in, by Which the injection solution 19 is administered. 
As described above, this reduced-pressure syringe 10 is 

enabled to store the freeZe-dried agent 18 under reduced 
pressure While the sealing cap 30 prevents the gasket 20 
plugged under reduced pressure from moving under atmo 
spheric pressure. 
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It is noted that the present invention may be carried out in 

other various Ways and modes Without being limited to the 
above embodiment. For example, a taper or step may be 
provided in proximity to the other end 12b of the cartridge 
12 so that the sealing cap 30 can be engaged With this taper 
or step so as to be prevented from moving into the cartridge 
12. 

What is claimed is: 
1. A reduced-pressure syringe comprising: 

a generally cylindrical-shaped cartridge having a pair of 
ends in Which one of the ends is openably sealed; 

a gasket having a pair of end faces, said gasket slidably 
provided on a side of the other of the ends of the 
cartridge, thereby de?ning a sealed space, Where a 
freeZe-dried agent is accommodated in the sealed 
space, and said gasket having, in its outer circumfer 
ential surface, a recessed groove continuing from one 
of the end faces of the gasket on the side of the one of 
the ends of the cartridge toWard the other of the end 
faces thereof on the side of the other of the ends thereof 
to an intermediate position therebetWeen; and 

a sealing cap Which is to be engaged With an end face of 
the cartridge on the side of the other of the ends and 
Which seals the side of the other threreof, 

Wherein a pressure in the sealed space is held loWer than 
atmospheric pressure. 

2. The reduced-pressure syringe according to claim 1, 
Wherein the gasket has a ?tting hole for ?tting a plunger rod 
to the other of the end faces of the gasket on the side of the 
other of the ends of the cartridge, and 

the sealing cap has a positioning protrusion Which is to be 
inserted into the ?tting hole of the gasket, the position 
ing protrusion being provided in an end face of the 
sealing cap on the side of the one (12a) of the ends of 
the cartridge. 

3. Amethod for manufacturing a reduced-pressure syringe 
Which comprises: a generally cylindrical-shaped cartridge 
having a pairs of ends in Which one of the ends is openably 
sealed; a gasket having a pair of end faces and having, in its 
outer circumferential surface, a recessed groove continuing 
from one of the end faces of the gasket toWard the other of 
the end faces thereof to an intermediate position therebe 
tWeen; and a sealing cap, the method comprising: 

a ?rst step for injecting a speci?ed amount of a chemical 
into the cartridge With the one of the ends of the 
cartridge doWn; 

a second step for inserting the gasket halfWay on a side of 
the other of the ends of the cartridge, into Which the 
chemical has been injected, With the recessed groove of 
the gasket doWn, so that the cartridge is made commu 
nicating betWeen inside and outside through the 
recessed groove, and then freeZe-drying the chemical 
placed Within the cartridge in a freeZe-drying chamber 
under a reduced-pressure atmosphere; and 

a third step for overlaying the sealing cap on upper one of 
the end faces of the gasket and pushing the sealing cap 
toWard the cartridge side in the freeZe-drying chamber 
under the reduced-pressure atmosphere so that the side 
of the other of the ends of the cartridge is sealed by the 
gasket and the sealing cap, and that the sealing cap is 
engaged With an end face of the cartridge on the side of 
the other (12b) of the ends thereof. 

* * * * * 


